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SYSTEM, DEVICE AND METHOD FOR VENTILATION 

Field of inventioii 

The present invention relates to air condoning systems and paiticularly to 
5 devices and method for providing ventilation and air conditioning in hospitals or 
other places, where the need for dean air is hi^ 

Background 

As airflow is increased in an air condidoning system, the risk of turbulence is 
1 0 increased and also the risk of whirling up infection agents that may infect a padent 
in e.g. a hospital ward. The risk is more pronounced tn tropical countri^, where a 
high cool airflow often is needed to cool flie padent for the sake of comfort. 

WO 00/32150 to Niisson discloses a mediod and device for ventilation of a 
room with walls and ceiling comprising a sloping flow director for tihe air supplied 
IS arranged at an exhaust opening. 

SE 5 1 3220 to Niisson discloses a device and a method for ventilation of a 
room with walls and ceiling comprising exhaust openings arranged in the walls of 
the room. 

The problem with tocbulence is however not addressed and solved in so an 
20 e£5cicnt and cost effective manner in prior ait as in the present invention. 

The present invention is based on the inventors knowledge and realisation of 
how air behave^ in particular in hospital wards and in operating rooms in tropical 
25 countries. It is an object of the present invention to solve the problem of keeping air 
velocity relatively low all the time when it travels inside a rooni, to prevent dust and 
other particles to whir! asp. When the air is inside ducts or air processing units this is 
^- ^ : normally not a problem. The problem occurs when the c<mditioned air passes the 

• - room. 

30 An eroi>odiment according fo the inv^xtion solves this by providing an air 

supply unit with large effective air $iq>ply area and a difiKiser iac controlling the 
flow, together with an act exhaust unit widi large effective ak 
M : providing low exhaust air velodty. 

% mm 

A pzefierred embodiment com|nises at least one air supply unit and one air 
35 exhaust unit, where said air siqyply unit coniprises a guiding sl^^ 
'l ' - an air stream in a certain direction, such that a padent, lying down in said bed on his 

* back, receive said air stream firontaUy, and tiiat said ediaust unit is arranged near 

the floor and near a head end of tiie bed such ^t air is arranged to leave the room 
after having ventilated tihe pati^l The air supply unit is also provided witii a 
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booster fen anangcd in Mr commimicadon with the guiding slot diffuser such that 
fresh air can be forced dnrou^the diffiiser by the aid of said booster fen forming a 
first airstiearo, and *at guiding slots are provided and aligned such that said first 
airstream is guided to leave the diffuser bringing with it a larger mass of fresh air 
5 leaving the air si5)ply unit via perforated sheets forming an airstieain devised to 

cool the pati^t ^ , - i 

The invettfive concept makes it possible to control an aiistieam of relatively 
low velocity by employing Ae phetiomena called co-gection; i-e. an airstream or 
airjet co-ejects air up to ten times its ori»nal votame. By arranging a slot diffuser 
10 where slot dimensions, slot distances, and slot angles are dimensionfid with regard 

to the booster-fen controlled airflow, a core airstream is created. The slot dif&ser is 
arranged in the middle of a main diffuser. Said airstream secures the flow and 
direction of ifae co-ejected airflow from the main difftjsers or the like, towards the 
patient and ultimately towards an optional exhaust unit The described arrangement 
15 provides a conitroUed directed flow of clean air over the patient and do not, as may 
be ttie case with prior art diffusers. provide an unpredictable airflow difficult to 
controL 

Brief description of the drawings 
20 prefenced embodiments ofthc present invention are described in the 

following text and with the aid of the oadosed figures, of which: 

fig, la is a side view of a room conqirising a system according to one 

embodiment of the invention; 

fig. lb shows ta» room of fig. la in a diflferent side view, 
25 figs.2a.bshowtwo5ide'wewsofanairswqppVywnitandabed; 

fig. 3 shows a fiwnt view of an air siqiply unit; 

fig. 4 shows a portable air condition unit for providing a patient in a bed with 
: :': fresh ait; 

' ' figs. 5 a. b, c show front, side and top views of the unit in fig. 4; and 

30 fig.6showsadetailofthediffus«partoftheuiijiinfig.4. 

p<*taileA description of preferred embodiments 

A preferred embodiment is shown in figs. 1 a and 1 b. Aroom lOl having 
■ ' walls 103. a ceUing 105 and a floor 107 is provided wifli an air conditiwiing system 

35 comprisingatleastoneairsupplyunitl20andatleastonelowvelocilyaire>diaust 

unit 130. The air supply unit 120 is atrang^ in the ceiling 105 over a patient»s bed 
": 140 fin- providing conditioned air to a patient 150 being in the bed 140. 

Figs. 2a and 2b show&e air supply umt 120 of Oie invention in greater 
detail. Tlie si^ly unit 120 is provided with an inlet 121, a guiding slot diffuser 122, 
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a booster fim 124 an air filter 125, an opening for replacing the fillerl26, some 
perforated sheets and a tight unit 128. 

Air is siq)plied to the supply unit 120 from a control system. Air enters 
through the inlet 121, passes through *ie filter 125 where particles are removed. It 
5 thc» disperse in the inside ofthe supply miit 120. Part ofthe air enters the OT^ 
side of the booster fen 124, which fan 124 subsequeofly forces it out throu^ the 
guiding slot difiiiser 122. The rest of the air is gently forced ihrou|Ji ihe perforated 
sheet 305, 306, best seen in fig. 3. 

Because of the devised anangement, a cooling air stream is fotmed oatside 
10 the air supply uiut comprismg air being fi«ced thiougji&e goidmg slot diffuser 122. 
and air passing through holes of the perforated dieet 305. 306. Air m the room, 
ftomoutsidefluscoolingairstceamwiUmixonlytoaverysmaUdcgreew^ 

cooling air stream, due to the above described arrangement, leaving a high degree of 
imccmtaminated air to cool the patient 
15 Air fiwn the supply unit 120 is thus flowing towards the patient, over his or 

her body and is then leaving the room 101 via a low velocity exhaust unit 130 
arranged near the pillow end 141 of said bed 140. 

Fig. 3 shows afront view of the air srspply unit 120, The guiding slot diffiiser 
122 comprises an elongated frame 310 having a first 301 and a second 302 slot. The 
20 direcdons of the slots are prefenibly parallel to each other or slightly converging 
such that air streaming out of them dieoretically would meet a number of feet 
outside the cKffuser- The number of slots is preferably two since one gives an 
airstream having to drive a lot of surrounding air, which will slow it down. Two 

slots give rise to two co-operating flows Aat will give a more stable flow that will 
25 readi longer from the dimiser. Three or more would be more esqpensive without 
adding any substantial advantages. Preferably said slots can be adjusted 

directionally to provide different dhections of the air stream. The air supply unit 
also conqirises perforated sheets 305. 306 arranged on at least one side of the 
dififijser 122, such that, when air is forced trough the slot 301, 302 and air is forced 
30 through flie holes 306, 308 in the perforated sheets 305, 306, an air stream is formed 
having a direction D as indicated in fig. la obUqaely down towards the patient. 
Without the diffiiser 122, air would slowly triclde out and would be very easy to 
disturb, e.g. by personnel walking throu^ tiie room. 

In a preferred embodiment ihe ak swpply wiit also conq>rises Ught tubes 321 , 
35 33 1 and corresponding reflectors 320. 330 arranged to provide adequate lighting of 
the room and/or the bed 140 and the pati^t ISO, 

In a preferred embodiment ttie perforated sheet is arranged having 
approxunately 30 per cent of the total area being holes for letting ihe air ttuouiih. 
The area of perforated sheet is prefioably around 1.2 square meters, whidi entail 
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036 square meters of opening. Widi an speed of 0.05 meters per second, this 
vnUi equal a flow of 65 cubic meters per hour. 

Hie at least one slot in the diffuser is devised having an area of 0.004 square 
meters. With an air speed of 2 meters per second this will ^ve rise to a slot flow of 
5 30 cubic meters per hour. 

In total, tills will give rise to an airflow of 95 cubic metcts per hour. In this 
embodiment, assuming a volume of air ov«r tfie patient of approximately 2 cubic 
meters, the wrwiU be changed 48 times per hour (48 ACH). 

In another preferred embodunentthe air supply unit comprises a guidmg slot 
10 ^&serthatisanangedhavinganangleartMvelytoabaseptenel60ofsaid 
suMJly unit. Said an^ o is preferably devised such fliat an air stream leaw 
st^ply unit moves in the direction D ovw flie patient fealitating a flow of air over 
the patient, that at flic same time flows towards the air exhaust outtet 130. The 
optimal value of a is depending on the distance between the floor 107 and the 
15 ceiling 105. In most ^plications, however, an an^e of between 5 and 10 degrees is 

de^dsed. , . , 

Referring to figs. 4, 5 a, b, c and 6 a portable air conditicm unit 500 is shown. 

The unit 500 comprises an air inlet 410, a diffuser 5 10. having main difiusers 520, 
52 1 arranged wifli an an^e p between them and a slot diffiiser 530. Said angle p is 
20 preferably between 80 and 120 degrees. In an advantageous embodiment said angle 

P is approximately 99 degrees. The unit is provided with a fan and power supply 
unit 540 and wheels 560, sudi that said air conditioning unit 500 can be moved 
from one place to another, and e.g. provide conditianBd air to the padent having 
most need for cool air at the moment. 
25 In apiefemed embodiment flus slot diffbser 530 comprises a slot, preferably 

2 mm wide, ranged between the main diffusers 520, 521, providing an aii passing 
area of approximately 0.14 square dedmrtres. The two main diffusers 520, 521 
■z :•: conqprise perforated sheet 60S. 607 approximately 400 x 700 mm with 30 % holes 

' : ' providing an air passing area approximately 8.4 square decimetres each. Total an: 

.•*.-. 30 passing area sqpproximately 0.17 square meters. 

An air speed of 0.2 m/s wiU provide an amount of air of 122 cubic metres p«r 
' : hour and approximately 61 air changes per hour. The air speed m column: 1.7 m/s. 

In an advantageous embodiment the slot difltoset 530 is ananged at a meeting 
corner 620 of two main diffuses 520, 521. 
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1 A systtan for ventilating a room having walk (103), a floor (107) and a ceUing 
(105). and being capable of homing a patient's bed (140), comprising at least 

5 one supply unit (120) and one air exhaust unit (130), characterised in that 

said air supply unit (120) comprises a guiding slot diffusa (122) fbr guiding 
an air stream in a certain direction, such Aat a patient (150), lying down m 
said bed on his back, receives said ait stream, and that said exhanst unit (130) 
is arranged near flie floor (107) and near a head end (141) of Ae bed (140) 

10 suchthatairisairangedtoleavctiieioomatehavmgvenlihdsBdlhepatieot 

(150), said air supply unit (120) also comprises an air outlet (305, 306) 
devi^ to sivply air at a lower velQCiiy but with a larger vohime than the air 
passing thcou£^ the diffoser (122). 

15 2 A system as recited in claim i, characterised in that said guiding slot difiuser 
(122) is provided with a boostear &n (124) for driving air throu^ the difliiscr 
(122). 

3. A system as recited in claim 2, characterised in that said system also 
20 conq>rises at least one mam diffusa- (305, 306) con^jrising perforated sheet 

(305, 306) and arranged such that a first airflow throng the slot difiUsCT (122) 
having a first velocity co-ejects a second airflow having a second velocity 
through the main diffiiser (305, 306), said second velocity being lower than 
said first velocity, such that the combmed flow assumes substantially the 
25 direction of the first flow. 

4. An air supply unit (120) for providmg conditioned air to a room. 

l{\ characterised by a booster flin (124). arranged to force air through a guiding 

: slot diffiiser (122) fbr guiding an air stream in a certain direction, said diffuser 

• V; 30 having at least one slot (301), and one area ofperftirated sheet (305), being 

axxanged at an outlet side of said diffiiser. 

5 . An air supply unit as recited in claim 4. characterised in that said diffuser has 
two slots (301, 302) and areas of perforated sheet arranged in dose proximity 

35 of the slots such that an air stream, comprismg air passing through both the 

perforated sheet (305, 306) and the diffiiser slots (301, 302), assumes a 
direction (D) as controlled by the direction of the diffiiser slots. 



' * * 
» » • 



6. An air siq>ply unit (120) as recited in daun 5, characterised in Hittt said 
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difiEiis^ slots (301, 302) fonn an angle a to a base plane 160 of said supply 
unit (120) such that air is guided obliquely down towards die patient (150). 

7. An air supply unit (120) as recited in claim 6, eharacterised in that said angle 
5 aisbetween5andl5d^^<ees. 

8. An air supply unit (120) as recited in claim 7, cliaractertsed in that said 
di£Euser slots (301» 302) are adjustaible sideways to enable setting the direction 
D of the air stream. 

10 

9. An air supply unit (120) as recited in claim 4, characterised in that it 
conquises lig^t tubes and conesponding leflectocs fot providing adequate 
limning to a bed area of the room. 

15 10. A pontable au: conditioning unit (500), characterised in that said conditioning 
unit (500) conqnises at least one main diffhser (S20, 521) and at least one slot 
difiliser (530) arranged such diat a first airflow through &e slot differ (530) 
having a first velod^ co-ejects a second airflow doough die at least one main 
difi&iser (520, 521 ) having a second veloci^ lower tiban said first velocity. 

20 

11. A portable air coacKtiouing unit (500) as recited in daim 10, eharacterised in 
that a combined airflow, being the result of said first and second airflow, 
assumes the direction of the airflow ihrou^ die slot dififhser (530). 

25 12. A portable air conditioning unit (500) as recited in claim 10, characterised in 
that said slot diffoser is arranged in a meeting comer (620) of said main 
diffusors. 



13. A portable air conditioning unit (500) as recited in claim 12, characterised in 
30 fliat an an^e p between two main diffoseis is between 80 and 1 10 degrees. 
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ABSTRACT 

A system and method for ventUatiiig a roomhaving walls (103), a floor (107) and a 
5 ceiling (105), and bdng enable of housing a pa1i«tt*8 bed (140), coirq)rising at 
least one air supply unit (120) and one air exhaust unit (130), 'where said air inlet 
unit (120) comprises a guiding slot diffiiser (122) for guiding an air stream in a 
certain direction, such that a patient (150), lying down m said bed on hte back, 
receives said air stream ftontally, and^ said exhaust unit (130) is arranged near 
1 0 the floor (107) and near a head end (141) of ttie bed (140) such that air is arranged 
to leave the room after havmg vcntiUted &e padent (150). The ^ supply unit is 
also provided wifli a booster fim (124) arranged in air communication with the 
goidmg slot dfiffuaer (122) such that ftesh air can be forced through the diffiiser 
(124) by file aid of said booster fan (124) forming a first airstream and that said first 
15 airstream leaves the diffiiser bringing with it a larger mass of ftesh air leaving the 
ak supply unit via perforated sheets (305. 306), formmg the airstream devised to 
cool the patient. 



(Fig. 3) 
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